Validation of reference genes for quantitative measurement of immune gene expression in shrimp.
To accurately measure the relative expression of a target gene, mRNA expression data is routinely normalized with reference to an internal control gene. We examined the transcriptional stability of four internal control genes, beta-actin, glyceraldehyde-3 phosphate dehydrogenase (GAPDH), elongation factor1-alpha (EF1-alpha), and 18S ribosomal RNA (18S rRNA) while measuring the mRNA expression of a gene encoding a pattern recognition protein, lipopolysaccharide and glucan binding protein (LGBP) gene, in healthy and white spot syndrome virus (WSSV) infected shrimp (Penaeus stylirostris) before and after (4, 8, 16 and 32 h) challenge using real-time RT-PCR. Here, we describe a method to rank the internal control genes based on a linear regression analysis. This analysis enables us to analyze the multivariate data set, e.g. time course study samples with control and treatment groups. Using the linear regression analysis and the WSSV-challenged time course samples, GAPDH was found to be the most stable internal control gene followed by the genes EF1-alpha, 18S rRNA and beta-actin. Using the program geNorm, GAPDH was also found to be the most stable gene followed by the genes EF1-alpha, beta-actin and 18S rRNA. Using the program NormFinder, the ranking of the internal control genes were in the order of EF1-alpha>GAPDH>18S rRNA>beta-actin. The ability to compare the healthy and WSSV infected samples in parallel by the regression analysis makes this method a very useful approach while identifying the optimal reference gene for gene expression analysis.